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NO. 


PART NAME 


DESCRIPTION 


PART NO. 


1 


a-Dial Knob 




22485102 




Rotary Encoder 


EC 16B 40B 


13279792 


2 


Slide Pot. 


EWA NFEXIO B14 


13339467 


3 


Slide Pot. 


EWA NFEXIO B54 


13339468 


4 


Knob 




22485122 


5 


Bender Unit 




23273800 
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S-50 



CAUTION 

Terminal lugs (battery terminal) on the bottom of 
CPU and Jack board serve as ground paths of magne- 
tic shield circuit preventing EMI. Restore them in 
place if removed. 

Please check for change information on page 8 . 

There are some important design changes. 



iimmm 

• CPUdf- -y 

§ (i.EMI o (M V - F CD T - :x ) 

• SS*^^{;otv-rcD^Fj^ 8 tTO^-fcD 



PARTS LIST 

PANEL, CASING 



22213514 


Top Panel 






22213778 


Bender Panel 






22813554 


Chassis 








21123244 


Side Panel 


(LEFT) 




21123245 


Side Panel 


Uight) 




22215771 


DD Panel 






KNOB, BUTTON 










22485122 


Knob 




(VOLUME, REC LEVEL, CONTROLLER/BEND RANGE) 


22485102 


Knob 




(adial) 




22475660 


Button 


247-660 


(PATCH) 




22475661 


Button 


247-661 


(SHIFT) 




22475662 


Button 


247-662 


(0) 




22475663 


Button 


247-663 


(1) 




22475664 


Button 


247-664 


(4) 




22475665 


Button 


247-665 


(7) 




22475666 


Button 


247-666 


(ENTER) 




22473793 


Button 


247-793 


(-PAGE +PAGE) 




22473794 


Button 


247-794 


(◄ ►) 




22473795 


Button 


247-795 


(8, 9) 




22473796 


Button 


247-796 


(5, 6) 




22473797 


Button 


247-797 


(2, 3) 




22473798 


Button 


247-798 


(PI, P2) 




22473799 


Button 


247-799 


(P3, P4) 




22493101 


Button 


249-101 


(P5, P6) 




22493102 


Button 


249-102 


(P7, P8) 




22493103 


Button 


249-103 


(REC, AUX) 




22493104 


Button 


249-104 


(FUNCTION, MIDI) 




22493105 


Button 


249-105 


(EDIT, DISK) 




22493106 


Button 


249-106 


( A ) 




22493107 


Button 


249-107 


( ▼ ) 




22493108 


Button 


249-108 


(PLAY) 




SWITCH 










13149102 


1801-0121 


(Power) 




13159335 


SSP 12240A 


(Slide) 




13169633 


SKH HAD 


039A 


(Tact) 




13279792 


EC 16B 40B 


(Rotary Encoder , adial) 




JACK, SOCKET 










13429710 


AC Inlet 


PA-126 


(117/220V) 




13429708 


AC Inlet 


CM- 3 


(240V) 




13449148 


YKB21-5009 


(Stereo) [Headphone] 




13449149 


YKB21-5011 


(Mono) [Output, Pedal] 




13449263 


YKB21-5005 


(Stereo with SW.) [Pedal Control 


(EV-5)] 


13429168 


MIDI3-NS 




(5P DIN, Triplet) [MIDI IN, OUT, 


THRU] 


13429167J0 


DBLC-J25SAF-22L8 


(25P, D-Sub) 




13429648 


YKF51-5001 


(8P DIN for RGB OUT) 




13449622 


YKBll-0252 


(Pin Jack for Monochrome OUT) 




13429182 


YKF42-5001 


(9P D-Sub for AUX Input Connector) 




POWER TRANSFORMER 








22453455U0 


245-455U0 


(100/220/240V) 




22453465U0 


245-465U0 


(100/117/220/240V) 





2 



COIL 

12449251 

12449244 



244-251 

SC-02-15E 



(for FIP driver) 
(Line Filter) 



RESONATOR 

12389744 HC 49/U 

12389758 HC 49/U 

12389759 HC 49/U 

12389760 HC 49/U 

12389748 CSB 600P 

PCB ASSY 

7617110000 CPU board 

7617109000 Jack board 

7617113000 Power Supply b 

7617108000 Volume board 

7617115000 Panel board 

7617112200 Filter board 

7617112400 Filter board 

7617112500 Filter board 

POTENTIOMETER 

13339467 EWA-NFEXIO B14 

13339468 EWA-NFEXIO B54 

13279802 EVU-E20E25 CF5 

13299193 EVN-D4AA00 B54 

13299201 EVN-D4AA00 B53 



1C 


15179246 


18095-90 


(CPU) 


15219173 


TMS 3556NL 


(Video Display Processor) 


15219171 


EHK-MD6209 


(D/A Converter) 


15179343 


HM6116ASP-12 


(C-MOS S-RAM) 


15179364 


TMS4464-15NL 


(64 X 4 D-RAM) 


15179775 


EP-ROM 27128 




15179374B0 


M5M5256P-12 


(32 X 8 S-RAM) 


15179365 


M5M4256L-12 


U56k D-RAM) 


15229830 


MB63H149PF-G-BND 


(Gate Array) 


15229840 


RF5C36 


(Gate Array) 


15229846 


UPD65006CW-071 


(Gate Array) 


15219160 


WD1770-00 


(Floppy Disk Controller) 




or 15219158 WD1772- 


-02 


15169514B0 


M74HC04P 


(C-MOS Hex Inverter) 


15159113H0 


HD14051BP 


(8-Channel Analog Multiplexer) 


15169544N0 


yPD74HC573C 


(Octal Noninverting D-Type Latch) 


15169515B0 


M74HC00P 


(2-Input NAND) 


15169548B0 


M74HC14P 


(Hex Schmitt Trigger Inverter) 


15169549N0 


yPD74HC32C 


(2-Input OR) 


15169550B0 


M74HC138P 


(l-of-8 Decoder) 


15169552B0 


M74HC245P 


(Octal 3-State Noninverting Bus Transceiver) 


15169556N0 


yPD74HC574C 


(Octal 3-State Noninverting D-Flip-Flop) 


15169555B0 


M74HC393P 


(Dual 4-State Binary Ripple Counter) 


15169513B0 


M74HC74P 


(Dual D-Type Flip-Flop) 


15169340B0 


M74LS374 


(Octal 3-State Noninverting D-Flip-Flop) 


15179240 


yPD7538 A-013 


(CPU on Panel board) 


15219159 


yPD6300C 


(FIP Latch Driver) 


15229836 


NJU7302 


(Sample & Hold) 


15189150 


M5220L 


(OP Amp) 


15189193 


M5238P 


(OP Amp) 


15199109N0 


yPC78L05 


(+5V Regulator) 


15189158’ 


ypC4082C 


(OP Amp) 


15199118N0 


ypC7815H 


(+15V Regulator) 


15199102NO 


ypC7915 


(-15V Regulator) 


15199106NH 


yPC7805H 


(+5V Regulator) 


15189186 


yPC4570C 


(OP Amp) 


15189111P0 


IR-9311 


(Comparator) 


15219174 


NJU201AD 


(Analog SW.) 





TRANSISTOR 



15119108 


2SA798G 




15129602 


2SD667C 




15119602 


2SB647C 




15119601 


2SB605L 




15129606 


2SD844Y 




15129615 


2SD1293M 




15119106 


2SA733Q 




15129150 


DTC114EF 


(Digital Transistor) 


15129107 


2SC945Q 




15129136 


2SC2878 




DIODE, LED, 


PHOTO COUPLER 




15019125 


lSS-133 




15019208 


1SR35-200A 




15229706S0 


PC-910 


(Photo Coupler) 


15029222 


SLR 55VC 3F 


(LED) 


15019243 


1B4B1 


(Rectifier) 


15019274 


D5FB-20 


(Rectifier) 


15019603 


05Z 9.1Z 


(Zener) 


15019143 


lS-116 




15029718 


FIP32B6R 


(Fluorescent Indicator Panel) 


RESISTOR 






13919147 


RMLS 4-103J 


(10k X 4) 


13919310 


RMLS 8-103J 


(10k X. 8) 


13919312 


RMLS 8-153J 


(15k X 8) 


13919313 


RMLS 8-104J 


(100k X 8) 


13919118R0 


RKM lOL 104F 


(Ladder Network) 


13919336 


RMLS 8-224J 


(220k X 8) 


13919168 


RMLS 4-224J 


(220k X 4) 


13919322 


RMLS 4-102J 


(Ik X 4) 


CAPACITOR 






13529104 


DE7150F472MVA1 


(Line Capacitor) 


13529108 


RPE132F104Z50V 


(Ceramic O.ly) 


13529115 


EXFP8101MW 


(loop X 8) 


13529113 


B7ZC0724-32N 


(22P X 6) 


13529118 


B5RC0139 


(22P X 4) 


FUSE, FUSEHOLDER 




12559409 


SD6 630mA 


(100/117V) 


12559510 


CEE-400mAT 


(220/240V) 


12199552 


UF0005-02 


(Fuse Holder) 


HOLDER 






22193886 


Jack 




22195889 


MIDI Socket 




22193875 


FCD Cover 


(FIP Cover) 


22193874 


otdial 




AC CORD, CORD SET 




13439801 


P-VFF 2.5m 


(lOOV) 


12369504 


Cord Bush SR-4N-4 


(lOOV) 


22193885 


Cord Holder 


(lOOV) 


13439812F0 


UC704-J01 


(117V) 


13439813F0 


EC210-J06 


(220V) 


13439814F0 


SC415-J06 


(240V 3P, Australian) 


13439846 


BH-301-J01 


(240V 3P, England) 


COVER 






22023748 


FCD Cover 


(FIP Cover) 


22023315 


Connector Cover 


(25pin D-sub Connector) 


22253126 


Bender Shield Cover 




22243150 


Slide Cover 




22245142 


Mask 


(for adial) 


22023318 


Jack Shield Cover 





CONNECTOR 



13439327 


5267-02A 




13439260 


5267-03A 




13439261 


5267-04A 




13439263 


5267-06A 




13439264 


5267-07A 




13439265 


5267-08A 




13439269 


5267-09A 




13439266 


5267-lOA 




13439278 


5267-llA 




13439306 


5566-06A 


(Power Supply Board) 


WIRING 






23493479 


Wiring A 




23493480 


Wiring B 




23493481 


Wiring C 




23493499 


Wiring D 




23473193 


Flat Cable 347-193 


(CPU Board - Disk Drive Unit) 



WIRING 




C : Wiring C 23493481 • : to Keyboard Assy 

D : Wiring D 23493499 



FLOPPY DISK SYSTEM 



22373539 

12379535 

22163542 

22263382 

22013196 


SYSTEM DISK (Set of 5 pcs) 

Floppy Disk Drive Unit FDD4261 ACK 
FDD Spacer 
FDD Cushion 
Floppy Disk Case 


KEYBOARD ASSY 


7617120000 


Keyboard Assy 


LC FILTER 




22445281 

22445282 


TFB-3 (FC=12.5kHz) 
TFB-3 (FC=13.5kHz) 


OTHERS 




12199569 

12359105 

23273800 

12439217 

12449266 

13529140 

13429523 

No Code 

22123552 

22123563 

12469139 

22463149 


Locking Card Spacer KGLS-12R (Black) 

Rubber Foot 
Bender Unit PB-17 
Relay NL6X-DC5V 

Ferrite Beads Inductor BL01RN1-A62 (EMI Filter) 
EMI Filter DSS310-55B271M 
IC Socket SM0-28-S6T 
Scale (Input Cain) 

Angle 

Shield Angle 

Heat Sink 16PC16 

Heat Sink 246-149 (for 2SD844) 




Screw C 

4x8mm Truss BLK 2 each 
Snap Lock 



2. • Remove Screws B from the right side panel. (Fig. 2) 

• Grasp the top of side panel. 

• Note that the side panel has 3 
"snap locks" inside. 

• Pull the side panel in a 
direction as shown by 
arrows 1 and 2 

in Fig. 2. Screw B 

• Remove Screws C. 3x8mm Binding BLK 3 each 

• Repeat for the left 
side panel. 

2. (Fig.2#B^) 

• Mills ^ HI 4^ co^l^nco#-^ ^ ^ {r o 

Ca : ^ ^ fix & ^ ti-) 




Side Panel (Right) 



(Fig.2) 




KEYBOARD DISASSEMBLY 

1 . Open the top panel and then remove the CPU board. 

2. Remove screws D and E in Fig. 4. 



2.FigA(DDMV^E(D}f':Z 



Screw D : 4x1 0mm Truss BLKx6 
(with SPW) 

Screw E : 3x6mm Binding x8 
Screw F : 3x1 0mm Binding BLK x4 



KEYBOARD PARTS 

SK-361-OW 





22575216 


NATURAL KEY C,F 257-216 


22575214 


NATURAL KEY D 257-214 


22575217 


NATURAL KEY E,B 257-217 


22575215 


NATURAL KEY 0 257-215 


22575213 


NATURAL KEY A 257-213 


22575218 


NATURAL KEY C'F' 257-218 


(2) 


22575212 


SHARP KEY 257-212 


(D 


22175176 


KEY SPRING 217-176 (NATURAL KEY) 


22175177 


KEY SPRING 217-177 (SHARP KEY) 


(4) 


22575212 


CHASSIS 


(5) 


22265451 


FELT 226-451 


(6) 


23165663 


AFTER TOUCH ASSY 


(7) 


22265403 


FELT 226-403 


(8) 


22155716 


GUIDE BUSHING 


(D 


22185218 


KEY SWITCH 12P 218-218 


22185219 


KEY SWITCH 13P 218-219 




22245144 


SWITCH COVER 29P 224-144 


22245145 


SWITCH COVER 32P 224-145 


© 


7616122000 


KEY SWITCH ASSY 32P LOWER (pcb 22925249) 


7616123000 


KEY SWITCH ASSY 29P UPPER (pcb 22925248) 




22135415 


KEY STOPPER A 213-415 


22135416 


KEY STOPPER B 213-416 


22135417 


KEY STOPPER C 213-417 


(13) 


22035128 


STAND A 203-128 




22035129 


STAND B 203-129 


(15) 


22035132 


STAND C 203-132 




(Fig.4) 
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CIRCUIT DESCRIPTIONS 

General 

The S-50 is a 16-voice sampling keyboard consisting of 
the following major sections. 

IControl Section 

CPU 8095 (IC68) having a 16 bit data bus. 

Controls the following function and the chips. 

• Transfer of MIDI messages 

• Wave Gate Array RF5C36 

• Keyboard Gate Array MB63H149 

• Keyboard Assigner Gate Array MB63H149 

• Floppy Disk Controller (FDC) WD1770 

• Video Display Processor (VDP) TMS3556 

• F IP CPU MPD7538A 



■Waveform Storage Section 

Manages storage of the sound in the 24 256k-bit DRAMs 
through wave gate array RF5C36. 



■ System Operations 
• Software 

The internal ROM program contains the initial setup 
and the basic subroutines. Figure 1 shows the program 
flow diagram. The system program is to be loaded from 
the disk. 



System Initialization Program Flow 



Power-Up 

System Reset (on a H to L transition 
at I/O gate pin 63) 

CPU Register Clear 

f 

VCA OFF 

V 

Wave Gate Array Initialization 

'1 

VDP Initialization 

V 

CRT Clear 

) 

Title Display on CRT 

Program Memory Check 
CPU Internal Initialization 
FDC Initialization 

r 

System Load Prompt ("PLEASE 
INSERT" display on CRT and FIP) 

System Load 




S— 16 T^CO-r • IT y7° 'y ' +— 

mmmm 

y c p 8 0 9 5 h ^ TMo:>t 

• M I D I y ■;/ 

• 4? X - 7" • Y- hTUTRF5C36 

• Y~Y~ K • T-9-T ± • Y- b T UT MB6 3H 1 49 

• FDCC^^-^ t:°— • YY 7.7* nyha — 7 ] 

WD 1 7 7 0 

• V D P [ ^ 7 7° 1/ T • 7° p -fe ] 

TM S 3 5 5 6 

• F I PfflCPU ^PD7538A 

7 X - 7 " • Y- hTLxTRF5C36fCJ:0. 

7^256Kh"-;; h(»DRAM24 $ 



• V7l>'7x7^lZOt'r 

7 7 -r A V 7 h 7 X Tfix T 7 7 {c J; 0 

tlt.i'o '7 7-r Ac7^igia^7°P 

7 " 7 Y 

R O M O 7 7 X P 7" 7 ^ ^ Fig. 1 



(Fig.l) 




• Data From the Floppy Disk 



• 7Pyt:°— 




CPU BOARD 



(Fig.2) 



The waveform data are writen into DRAMs (ICs 16 — 
39) while the system program and parameters are into 
SRAMs (ICs 62 and 63). 



DR AM( I C 1 6-^3 9 77 -r A 

7 ° P 7 " 7 aS.^' ^ (Dit(Dy'?y 7 - 7 ( 4 SRAM( IC 
6 2 , 6 3 ) n^-To 



• Input Sampling Signal (REC Mode) 



• V7“';V^(REC0#) 




(Fig.3) 



The A/D converter consisting of gate array (IC15), D/A 
converter (IC14) and comparator (IC4) converts the 
input signal into a digital data using the successive 
approximation method and stores the data into 
DRAMs (ICs 16 - 39). 

The CPU monitors the input level in the IC15 and 
sends it to VRAMs (ICs 45 and 47) and FIP CPU (IC1) 
for use as level meter data. 



7x - 77 -"- h Tl^T ( I C 1 5 D/AP7/^'“ 

7 ( I C 1 4 ) . n 7 ( I C 4 ) VmXitm 

A/Dp 

C(DA/Dyi i) YY 

$n^ DRAM( I C 1 6 — 3 9 n^-To 

CPU( IC68) (4 INPUT VRAM 

(IC4 5, 4 7 )S.C^'FIPffiCPU(ICl)}217-^' 



•Waveform Reproduction 







(Flg.4) 



The CPU (IC63) sends the gate array (IC15) the infor- 
mation containing Note, Envelope, Loop concerning a 
sound to be played. 

The gate array (IC15), upon receiving the data, reads 
the corresponding 12-bit wave data from DRAMs, pro- 
cesses the data with the envelope data to generate a 16- 
bit data and passes it onto the next stage, DAC (IC14). 



CPU( IC 6 8 ) (4 7 x- 7 " 7 -"- bTI^T( IC 15 ) 
{CNOTEtffg. ENVELOPE, LOOPW^'lf 
h t-To 

7 X — 7 7 "— h T 7 T ( ICl 5 )( 4 |tIpB(/)'x'~ 

DRAM/)^g)( 7 )l 2 bitx- 7 ^ ENVELOPE jg 
i) 1 6 bitx- 7 fc^^b^ DAC ( I C 
1 4 ) h ^ -To 
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•Multiplexer and S/H 




(Fig.5) 



The DAC (IC14) splits 16 voices into 8 groups and 
outputs a set of 2 voices one by one in a timesharing 
fashion. Being a current producing type, its outputs are 
converted to voltage through 1/V converter (IC13). 
The NUX (ICS) routes each 2-voice to the correct 
channel's S/H circuit. Shown below is the timing dia- 
gram of the MUX. 



DAC(IC14)fi, 1 6 2 .-K 

y ^ CCDtH 

I / V3 ( I C 1 3 ) 

Mux(ic8)fi. 



Pin 6 INH 

Pin 11 A 
Pin 10 B 
Pin 9 C 
Pin 3 COM 



MUX(D i ^Fig. 




Pin 13 OUT XO — 



(Fig.6) 



■Disk Read/Write 







(Fig.7) 



On a read or write command from the CPU, the FDC 
pulls MOTOR ON low to let the FDD (Floppy Disk 
Drive) starts the motor. When the motor running has 
reached stable condition, the FDD signals the CPU 
through I/O gate with a low READY. The low READY 
allows the CPU to issue a command which enables read- 
ing or writing to/from the disk. 

In the read mode the FDC reads data from FDD in serial 
format and sends it to the CPU in parallel 8 bits. 

In the write mode the FDC first pulls and keeps WG high 
and then places a data on WD line. 



FDC{^ CPU/)^f) 'J- b n -7 y 

F D D ( Y P ■;/ — X ^ K 7 T T" ) {c b T 

MOTOR FDD(D^-^-^lHll5$-a-^ 

CPU5C READY 

I /oY~ h 
CPU it READY 

Ij - F D C R f) F D ^ ') T )V 

0 C PU5C|Si^btt-o 
pT M3#FD C{iWG(s-^^High 
w D ^ il b T ^ ^ F D D {C# ^ -To 




(Fig.8) 



FDC Pin Description (Table 1 



PIN 

NUMBER 


MNEMONIC 


SIGNAL NAME 


I/O 


DESCRIPTION 


1 


cs 


CHIP SELECT 


1 


A logic low on this input selects the chip and enables Host communication 
with the device. 

Low LevelT'CPUitCO^Sa.— /r— '>3>*''TrSElC4'0STo 


2 


R/W 


READ/WRITE 


1 


A logic high on this input controls the placement of data on the D0-D7 
lines from a selected register. While a logic low causes a write operation to 
a selected register, 

if-K'+fTTfL-COtSliHigh Levek^Yh-tt Low Level ILLSrfo 


3, 4 


AO, A1 


ADDRESS 0, 1 


1 


These two inputs select a register to Read/Write data; 

>^:(LfST=t9(L.T02-3(7)A*lC=toT';-K-*/;li7Yh--y-Y7-iHLfclt-5FDCrtg|? 

CS A1 AO R/W = 1 R/W = 0 

0 0 0 Status Reg Command Reg 

0 0 1 Track Reg Track Reg 

0 1 0 Sector Reg Sector Reg 

0 1 1 Data Reg Data Reg 


5-12 


DAL0-DAL7 


data access LINES 
0 THROUGH 7 


I/O 


Eight-bit bi-directional bus used for transfer of data, control, or status. This 
bus is enabled by CS and R/W, Each line will drive one TTL load. 

8 bit(75-r-^r-/N'XT\T--tSrO'f 


13 


KM 


MASTER RESET 




A logic low pulse on this line resets the device and initializes the Status 
Register (internal pull-up). 

Low LevelT. FDC^ O'E'yhLSTo 


14 


GND 


GROUND 




Ground. '«;JS-7'7>KtLfSiltL*ro 


15 


Vcc 


POWER SUPPLY 


1 


-P5V ±5% power supply input. 


16 


STEPP 


STEP 


0 


The Step output contains a pulse for each step of the drive's R/W head. 


17 


DIRC 


DIRECTION 


0 


The Direction output is high when stepping in towards the center of the 
diskette, and low when stepping out. 

y-fX7-K5Y7'd)^->K^High LevelT'T'V^^TOrtfl'v.Low LevelTx-rA^OT^rl- 


18 


CLK 


CLOCK 


1 


This input requires a free-running 507o duty cycle clock (for internal timing) 
at 8MHz ±0.1 7o. 

8 MHz ±0.1% 50%±'ji-±'r±Y2tKn2P z7®A±LS-ro 


19 


TO 


READ DATA 


1 


This active low input is the raw data line containing both clock and data 
pulses from the drive, 

AV • F7 Y 7'*' e> A- tSr S ® ± 0 


20 


MO 


MOTOR ON 


0 


This active high output turnS\on the motor. 
A-rX-7-K7Y7'cOA-7S*iJ®L*±c, 


21 


WG 


WRITE GATE 


0 


This output is made valid prior to writing on the disk. 

High LeveUL4'U*-ro 


22 


WD 


WRITE DATA 




FM or MFM clock and data pulses are placed on this line to be written on 
the diskette. 

AVX7 ■ K7 YTAJsUSTo 


23 


TROO 


TRACK 00 


1 


This active low input informs the WD1 770-00 that the drive s R/W heads 
are positioned over Track zero (internal pull-up). 

i^fS-^SSttSTo Low Level (T)i;iAV77'KAY7CO^'vHA''AV77CO® 

t>7MPJIlcfiBL*'r„ 


24 


F 


INDEX PULSE 


1 


This active low input informs the WD1 770-00 when the physical index hole 
has been encountered on the diskette (internal pull-up). 
Y>A-v7Xft-§-S©HT-r„C(7Mt-§-UAVX7*n IUteT-5T'i;lCAVX7 -KAYT/i'e. 


25 


WPRT 


WRITE PROTECT 


1 


This input is sampled whenever a Write Command is received. A logic low on 
this line will prevent any Write Command from executing (internal pull-up) 
AYh-±PA7Hl-^«©H*To^<75fl-§-(i.A-r;^7±AYI'-±nA7h*'"*'*'-oTt.'5 
L # ± AV • KA Y 7 *> e> jse. nr* s ± o 


26 


DDEN 


DOUBLE DENSITY 
ENABLE 


1 


This input pin selects either single (FM) or double (MFM) density. 
When DDEN = 0, double density is selected (internal pull-up). 

High Level Tm®-Jt(FM)lL. Low Level ±fgS'®(MFM)(C|SS:$n*-ro 


27 


DRQ 


DATA REQUEST 


0 


This active high output indicates that the Data Register is full (on a Read) 
or empty (on a Write) operation. 

C,d5t±i±coa:-6±*''HTA‘-7-UvA7*''V-Kd5i:*li7;L.AYI'CDt:*lii>AA'r 


28 


INTRO 


INTERRUPT REQUEST 


0 


This active high output is set at the completion of any command or reset 
at a read of the Status Register. 

:iCDtbi±Oir6±*'"DT\PV>KC0llfT*?T^CPUlLMe.-t+S±o 
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I Video Display Processor 
(VDP) TMS-3556 



CPU BOARD 



IVDP -b 'V +1- 

TMS3556 



/ CHARAC- 
/ TER 

/ DATA 




BIT MAP 

data 320x 210 dot 



1 bit 1 dot 



(Fig.9) 



The figure 9 below shows the block diagram of the VDP, 
IC74 and associated circuits. The VDP operates either of 
TEXT and BIT MAP modes. 

• Text Mode 

In the text mode the CPU sends the VDP a character 
code and the coordinates of the character on the 
screen. The VDP fetches the character pattern data 
from the VRAM character area and displays the 
character in a 10 by 8 dot matrix on the 21 row by 40 
character screen. 

• Bit Map Mode 

The VRAM bit map area is divided into three portions, 
each corresponds to color R, G, or B of 320 by 210 
dot matrix on the screen. When in this mode, the CPU 
writes image data into the bit map area. The VDP dis- 
plays pixel by pixel with specified color. 



VDP Pin Description (Table 2) 



SIGNAL 

NAME 


PIN 

NO. 


I/O 


DESCRIPTION 


SIGNAL 

NAME 


PIN 

NO. 


I/O 


VGG 


1 


I 


Power Supply: +5.2V 
+5.2V1:S 


MP3 


40 


I/O 


MP4 


2 


I/O 


CPU-VDP Data Bus 
CPU-VDPx-3'-M'7 


MP2 


39 


I/O 


MP5 


3 


I/O 


CPU-VDP Data Bus 
CPU-VDPx-3!-/'''X 


MPl 


38 


I/O 


MP6 


4 


I/O 


CPU-VDP Data Bus 
CPU-VDPx-3'-/<7 


MPO 


37 


I/O 


MP7 


5 


I/O 


CPU-VDP Data Bus (LSB) 
CPU-VDPx-3'--''''7(LSB) 


SCM 


36 


0 


CAS 


6 


0 


Column Address Strobe 
= 1 7 A • 7^ HV7 • 7 bP - 7 ft-§- 


B 


35 


0 


RAS 


7 


0 


Row Address Strobe 
□ 'V • T’ KU7 • 7 bP - 7 fi-§- 


G 


34 


0 


WR 


8 


0 


Memory Write 
x^u-7'rhlt-§- 


R 


33 


0 


OE 


9 


0 


Memory Output Enable 
7 ^ 0 • T' O b7"-y b • Y Y - 7 ; Kf 


I 


32 


0 


HIZ 


10 


0 


Not used 


SLL 


31 


I/O 


RWM 


11 


I 


CPU-VDP Write 
CPU-VDP^-fbff-^ 


SCT 


30 


I/O 


HMP 


12 


I 


Not used, pulled up to +5.2V 
f$fflL47'„+5VC7°JU7^'y7’1-?>o 


OBS 


29 


0 


ODS 


13 


0 


DMA clock Xtal 
(Memory Access Timing) 


OBE 


28 


I 


ODE 


14 


I 


7 ^ Ij •7’7l27 • 7-r 5 
lSlijS^(DMA7P'y^) 


E2 


27 


I 


READY 


15 


0 


VDP Ready 
VDPUT'Vff'^' 


El 


26 


I 


D7 


16 


I/O 


VDP-Memory Address/Data Bus (LSB) 
VDP-7^ij-7bV7/x-77\'7(LSB) 


DO 


25 


I/O 


D6 


17 


I/O 


VDP-Memory Address /Data Bus 
VDP-7^ Ij •7^bV7/x-7 • A'7 


D1 


24 


I/O 


D5 


18 


I/O 


VDP-Memory Address /Data Bus 
VDP-7 ^ 1 j • 7’ bU7/x-7 • / ■'7 


D2 


23 


I/O 


D4 


19 


I/O 


VDP-Memory Address/Data Bus 
VDP-7^ij-T^bV7/x-7-/'''7 


VDD 


22 


I 


D3 


20 


I/O 


VDP-Memory Address/Data Bus 
VDP-7^ Ij •7^bV7/x-7 •/ <7 


VSS 


21 


I 



C P u ^ 

7 77 ^^777^ 

• k'y h"7’y — K 

R , G , B 3i^CD'>— h 1 — h 

( 3 2 0 X 2 1 0 K -7 h ) (7) 1 K h ^ VRAM ^ t" 
h ^ 1 t" h U ^ b fZ 

^>-oXCP U;6>VRAMOt:"-;; h y 

7-747 77^^. IS< 



DESCRIPTION 
CPU-VDP Data Bus 

CPU-VDPr-^’/U 

CPU-VDP Data Bus 

CPU-VDPx-^-/'^'X 

CPU-VDP Data Bus 
CPU-VDPx-4!-/U 
CPU-VDP Data Bus (MSB) 

CPU-VDPx-:$z-/<;;(MSB) 

Composite Sync 

B 

Bff-§-bH:0 

G 

Gft-§-ajt) 

R 

Rft-§-di:0 

Display Mode Select 

Horizontal Sync 

Vertical Sync 

ga[iMf§^Aati 

Time Base Clock Xtal 

U-'<-7-7U-y7) 

VDP Access Control 

VDP-7^-bX-=l>BP-;if§-^ 

VDP Access Control 

VDP-7'7-te7o>ha-;Mf^ 

VDP-Memory Address/Data Bus (MSB) 
VDP-p<^U-7^HV7/x-7-/'i'7(MSB) 
VDP-Memory Address /Data Bus 

VDP-X^i;-7^KU7/A'-^-/U 

VDP-Memory Address /Data Bus 

VDP-X^U-THV7/x-^-/<7 

Power Supply: +3V 

+3vg;iJi 

GND 

GND 



S-50 




■ I/O Gate Array juPD65006-017 (IC52) 

Figure 11 shows an internal block diagram of the Gate 
Array. The controller generates various control signals 
which determine the operational timings of most of the 
system stages. 

The juPD65006-017, in addition to many I/O parts, has 
the ports for interfacing with 0 !-dial and EXT controller. 

• EXT CONTROLLER Socket 

This socket enables communications with a digitizer (e.g. 
DT-100) in synchronous serial format. The pin assign- 
ment is as shown below. 



■ I/O ^-hTb*<)uPD65006-017(IC52) 

-7 7 0^Fig. 

4-°— h IkU- 3 X h p h 

n - 01 4 7b ^ 07^7 

7-7 xT 

• [EXT CONTROLLER] 

X ^ '7 7 T -tf' ( DT- 1 0 0 '> Ij 

Table 3 



EXT CONTROLLER Pin Description (Table 3) 



PIN NUMBER 


SYMBOL 

le 


SIGNAL NAME 

il € 


I/O 


FUNCTION 

m m 


1 


MX 0 


SENSE 


1 


Senses input on the digitizer pad. 


2 


MX 1 


EOC 

(End of Conversion) 


1 


Indicates the end of a n A/D conversion cycle. 
A/D^^COSS«7ff^ 


3 


MX 2 


SI 


1 


Serial data. 
->ijT^JLx-7 


4 


MX 3 


sw 


1 


A low on this input is signaling that the stylus(switch) 
is on. 

;^(>i'v:xc0SWA/3ft-§-^ON[cT^i:Lowb'7\jnz4'^o 


5 


-E5.2V 


-E5.2V 


\ 


-F5.2V power supply. 
1;)I+5.2V 


6 


MX 4 


SCK 


0 


Clock input. 
7P-y7A7: 


7 


MX 5 


SO 


0 


Serial data. 
vijT’;i/x-f> 


8 


MX 6 


CS 


0 


A low CS ebables communication with the digitizer. 
LowL"^UL0#lCI]Sx— /r— '>g>A'"^T4'X4t‘ 


9 


GND 


GND 


\ 


GND 

7'7>b 



mPD 65006-017 I/O GATE ARRAY BLOCK DIAGRAM (Fig.11) 




















CHANGE INFORMATION 



IMPORTANT 

The following modifications are mandatory. If any 
change has not been on a given unit, it must be imple- 
mented. 

■FUSE 

• 100V VERSION ONLY 

EFF. SN 700750-UP 

FI : SD-6 630mA (12559409) 

■CPU BOARD 

• Add resistor 100^2 to RGB terminals (Fig. A) 

EFF. SN 711650- UP 

To avoid accidental shorts of power supply if 
connected to an unspecified cable. 

•Add diode, R and C to VSYNC circuit. (Fig. B) 

EFF. SN 768700- UP 

For positive sync between S-50 and CRT shorten 
VSYNC pulse width from 1 .3ms to 0.3ms. 

CAUTION: 

The following S. Numbered products have been 
retrofitted insufficiently with a 68k resistor, get- 
ting 0.5ms pulse. Change the resistor to 47k as 
required. 

SN 711950-712199 
SN 712250-712799 
SN 712900-768699 

• Changing the values of CPU A/D input resistors (Fig. C) 

R21 -24 : 10 K12to 1 K^2 
Improve S/N ratio at A/D converter input. 
(Aftertouch CV occasionally does not fall down to 
OV against 0 setting.) 



■CPU BOARD 

• Add a capacitor to WAVE GATE ARRAY CLOCK 
GENERATOR (Fig. D) 

EFF. SN 711650 - UP 
For more stable oscillation. 

• Change S/H capacitor C12 0.01/iF to O.OIjuF 

EFF. SN 711650 - UP 
To improve S/N ratio. 



■jack board 

•Change 

C55 — C58 : Mylar 0.001 fiF to Ceramic 470pF 
C54 : Mylar 0.0022 /iF to Ceramic 470pF 
C53 : Ceramic lOOpF to Ceramic 22pF 
EFF. SN 700655 — UP (100V version) 

700750 — UP (1 17V version) 

701605 -UP (220V version) 

701625 - UP (240VE version) 

701635 — UP (240VA version) 

To improve S/N ratio. 



■ tlL-X 

m-m s#7oo75o^i# 

Fi:SD- 6 6 3 0mA (12559409) 

■CPU/1<-K 

• RGBSS^StalOOnjiJip Fig. A 

mm M#7i 16501^.11^ 

KiiJjP) Fig.B 

1.3 ms— 0.3 ms mm 7 6 8 7 0 0 

itM' ^#7 1 195 0-7 12 199 
7 12250-7 12799 
712900-768699 

K;6> 

mhmm^xx-o s«)6>68Ka (vsync 

0.5 ms 4 7 KfLiC 

mm: -ucRT 

• CPU A/D Fig.C 

R2 1-24 : lOKH— IKQ 

mm S#72 57501^1^ 
mm: a/d^M(ds/n 3^# 

i ry ^ y ^(Dcv^io ^ 

^ 0 ^ c I D I 

■CPU/K'-K 

• WAVE GATE ARRAY Fig.D 

mm M#7 11650 

mm : 

• S/H IHSSg|5=i>f-V1t(C12)^IS^!E 

mm 7 116 5 0 

y 0. 00 1/^F — 7 0.0 IaF 



mm: s/H(D[pa± 

mm S#100V 7006551i(P 

117V 70075 OJ 5 IP 

22 0V 701605 J^p 
2 4 0VE 701625jy.p 
2 4 OVA 7016 35W,P 



C55-C58 : -7T 7 
C5 4 ! "7^ 7 



O.OOlAF — te7^7^470pF 
0.0 0 2 2AF— fe7 ^ •;.i7 4 7 0pF 



C5 3:-fe7^7^ lOOpF — fe7^7i^ 2 2pF 
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•Add resistors to headphone jack (Fig. E) 

EFF. SN 723750 -UP 
To minimize distortion. 

• Change 

EFF. SN 723750 -UP 
C1,C2, C13, C14, C25 \ 

C26, C33, C34, C63, C69 1— ► Change to jumper wire 
R80, R81 / 

C35, C36, C82, C83 Ceramic 330pF to 470pF 
R57, R58, R67, R68 : 33 KI2 to 15 K12 

C27, C28, C37, C38 : Ceramic 1 0OpF to 47pF 

R84 : 4.7 K12 to 22 

To improve S/N ratio. 



• R119:220niiJ!)p Fig. E 

mm S#7 2375 0iil,l^ 
mm : ^ y K 

mm ^#723750^^ 

Cl ,C2 ,C13 ,C14 , C25 \ 

C26 ,C33 , C34 ,C6 3 . C69 — 

R80.R81 / 

C35 ,C36 , C82 ,C 8 3 : 4t 7 ^3 30pF— fe7 7 ^ 470pF 

R57 ,R58 ,R 67 ,R68: 33KQ— 15KQ 

C27 ,C28 , C37 ,C 38; -b7 A 7 ^ lOpF— -te7^7^ 47pF 

R84: 4.7KQ— 2 2KQ 

mm : s/Hcoi^i: 





8 







NC 


10 


NC 


9 


T7 


8 


T6 


7 


T5 


6 


T4 


5 


T3 


4 


12 


3 


T1 


2 


TO 


1 
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10 11 12 13 1# 15 16 



21 22 23 24 25 26 27 26 23 30 31 32 33 34 35 36 37 38 33 40 41 42 43 44 45 46 47 48 4S 50 51 52 53 54 5! 



iO S1 S2 



78 73 



A 
/V' u 



CIRCUIT DIAGRAM 




ii-. 



7 



10 






































1 a 3 4 5 B 7 B 3 IQ 11 ia 13 14 15 16 17 IB 19 aO El 33 33 34 E5 EB H7 E8 E9 30 31 3E 33 34 35 3B 37 38 39 40 41 42 43 44 45 46 47 4B 49 50 51 52 53 54 55 56 57 5B 



CPU BOARD 

76171100 00 

(pcb 22923344 04) 



OOMIPONENTacSIIDmMBlKIRE 






























































:58i 


■ 1 


1 


s 


y 0| 


riKil 


s 


ITjm 

filr 


























































JAN. 1987 



14 15 IB 17 IB 1i 



CIRCUIT DIAGRAM 



PCM DATA 



VOICE SELECT BUS 
SAR IN 



DATA BUS 
ADDRESS bus" 



IC2 

78L05 I i 



HCOO, HC04, HC14, HC32. 




T mux:: 







W ^ 1 VEE vss 1 

J 


1 

1 






100 5 * 

f V ^ 


1 — 


RAI: RMLS4-103J * ,6v 

I0kx4 


1 1 4 


1 


100^ Jtio/16 Voo^ ** 

1 1 r II 

-7.6V -7.6 



VOICE SELECT BUS 






VOICE 0-7 



£j 1 S/H 




^r~k. 1 


1 --^ul.vo,cPe_l7 

1 C.I 1 


-1 




♦7 6V 






T’"'® 1 T IC5,7:NJM064 ' IC6 

^ 1 1 fh 1 NJU201AD 

. 1 




f^u 






rTs;,6 1 1 MMMP , 


sr 

' Ic. 


,e. I ' 




:io 



[COMPARATOR] 



AUDIO T 
TRIGGERS 



— l+c„ 




1 


1C9 *7, 
a:TRG 4 
1 no pPC4082l 


r 


TlO/16 ^ 




1 1 1 DTC114 




^ 1: 


>• 

< 






9^ 




J 

0. 


1 . 




n — T 



CN3 ' 

VOICE 3 10 - 

VOICES 9 - 
VOICES 8_ ■ 
VOICE 4 7_ ' 

VOICE 2 ^ - 

VOICES 5 - 
VOICE 1 ~ T ■ 
VOICE 7 ^ ■ 

A/D IN ^ ■ 
MONITOR 1 - 



DATA(D0-D7) 



MONITOR 

ON/OFF 











1 1 ADDRESS 


■ 


I 


ftED data! 
1 LATCH > 


Tsw 

lAD 

|DE( 


scanI I 

)RESSl IS 
:ODERI □ 

1 


1 1 

SW BUS 1 
1 BUFFER 1 


Ik 11 

r- — 1 

' EXT Bus y 1 
1 BUFFE R □ 1 

KCONTRO-I , 


^XT BU^ 
1 BUFFER 
1 (DATA) 


II 

L/ 

r EXT BUS 
' BUFFER 1 
l(ADDRESS) 


'&SS2S8SS 1 

I......... 1. 




1 


1 

1 1 

1 , j °i ^1 J.J «i j j , 


I BSS28So8 1 

1 

1 .hi 7|,m_3bl 1 


■ 1 

1 1 



^R35 NJU201AD 



ic60 

J HC138 



I? |g I? (g |g \> I? 



I CV DATA 
I LATCH 



MUX 












RKM10L104F 

RARI 

DAC 





CV SELECT BUS 
REC/PLAY 
ATRG 

MONITOR ON/OFF 
ASGN 
HOLD 



. MONITOR ON/OFF . 
C HOLD 



CV SELECT BUS 



< < < < < 
^ ^ g g 



8 7 6 5 4 3 2 1 ' 



PANEL BOARD 
CN3 



7 6 5 4 3 2 1 



s JS 24 23 22 21 20 19 18 17 16 15 

DBLC-J25SAF-22L8 
Front View 
(Viewing at rear panel) 



CPU BOARD 7617110000 



4321 |7|6|5|4|3|2|1| 



11 10 9 8 7 6 5 4 3 2 1 



POWER 

SUPPLY BOARD 
CN2 
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CIRCUIT DIAGRAM 



CROSS REFERENCE - CIRCUIT NUMBER TO MODULE NUMBER 
(No value difference among modules) 



IWI 




JK10 





ICs and DC Supply Decouplings 



IC 






IQ 








s 


Ra 


R28 


R51 




R62 


R72 


Jumper 


R99 


Ca 




IQI 






Q| 


1^^ 




Rb 






oil 






HQ 


HHI 


Cb 












B 





TFB3 



Terminal connection 



bottom view 
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CIRCUIT DIAGRAM 
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PANEL BOARD 

76171150 00 

(pcb 22923342 00) 
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Boland 
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View from component side 











CIRCUIT DIAGRAM 



CPU 

BOARD 

CN2 
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CPU BOARD 
CN13 
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11 10 9 8 fl7 6 5 4 3 2 




100V, 117V, 220V 





POWER SW 
, 1801-0121 



D1, 2,3,4: 1SR-35-200 
D5,6 : 1S2473 



R1-7: 1/4W 



C16 1 

1000/35" 



C15 

1000/35' 



ic3 

AiPC7815H 



C13 C14 

0.1/25 0.1/25 



C11 Cl 2 

0.1/25 0.1/25 



ic2 

mPC7915H 



> > > > o o 

CM CM CN CM Q 



O O I + 



C4 ^7 
100/16 0.1/50 



jC3 Tc6 
100/16 0.1/50 






FI 


fRill 


SD6 630mA 


Hm 


CEE T400mA 




245-455U0 (1 00/200/240 V) 
245-465U0 ( 100/11 7/220/240 V) 



Id 

mPC7805H 



C9 I CIO 

0.1/25 Wd5 0.1/25 



Q1| 

2SD844Y 



-\ioov 



NC NC 

_ 5 _ 

6 



C17 £ 

6800/25 T R7 

27KMF; 



tyQ3 

2SB605L 



VOLT ADJ 02 
5 KB /O TN.2SC1583G 



r'ci ; 


>R1 I 


+ 

T ™ 


10/16 >R2 ^ 


►10K ^ 


C2 


>1K 

k A i 


. 


100/16 



+5.2V 


1 


GND 


2 


GND 


3 



1 

2 


DISK 


3 


UNIT 


4 





BOARD 



7617112100 100V 
7617112200 117V 
7617112400 220V 
7617112500 240VE 
7617112600 240VA 



POWER SUPPLY BOARD 7617113000 
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FILTER BOARD 
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76171124 00 220V 
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View from foil side 
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RGB OUT TIMING CHART 
• HORIZONTAL SYNC 
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GATE ARRAY 

MB63H149 pj^ Assignment 



D/A CONVERTER 
EHK-MD6209 




bit 15 

LSB 

NC 
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BPO 

lout 

Span 10 
Span 20 
Vref in 
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NC 

Vref out 
NC 

Vcc (+5V) 
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TOP VIEW 
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SLL CX; 
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D7 



HIZ 
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MEMORY 

SYSTEM 
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INTERFACE / 
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GATE ARRAY 
RF5C36 





PIN No 


PIN NAME 


1 


WTWR 


2 


HAS 


3 


CASO 


4 




5 




6 




7 


■QQBBii 


a 


WTAO 


9 


WTAl 


10 


WTA2 


11 


WTA3 


12 


WTA4 


13 


WTA5 


14 


WTA6 


15 


WTA7 


16 


WTA8 


17 


WTA9 


18 


WTAIO 


19 


WTAl 1 


20 


WTA12 


21 


WTA13 


22 


WTA14 


23 


WTA15 


24 


WTAl 6 


25 


WTAl 7 


26 


GND 


27 


WTDO 


28 


WTDl 


29 


WTD2 


30 


WTD3 


31 


WTD4 


32 


WTD5 


33 


WTD6 


34 


WTD7 


35 


WTD8 


36 


WTD9 


37 


WTDIO 


38 


WTDll 


39 


VCC 


40 


SARin 


41 


GND 


42 


DAO 


43 


DAI 


44 


DA2 


45 


DA3 


46 


DA4 


47 


DA5 


48 


DAG 


49 


DA7 


50 


DAB 



0 



0 



0 



0 



0 



0 



0 



0 



0 



0 (NO 



0 (NC) 



0 (NC) 



0 (NC) 



0 (NC) 



0 (NC) 



0 (NC) 



0 (NC) 



0 (NC) 



0 





XIN,XOUT : 
OUTPUT LOAD 



crystal 

CONDITION 



PIN No 


PIN NAME 


51 


DA9 


52 


DAIO 


53 


DAll 


54 


DA12 


55 


DA13 


56 


DAM 


57 


DA15 


58 


VCC 


59 


SH 


60 


MXA 


61 


MXB 


62 


MXC 


63 


MXD 


64 


INH 


65 


RST 


66 


SYNO 


67 


SYNl 


68 


TEST2 


69 


TESTl 


70 


XTALl 


71 


XTAL2 


72 


TESTCK 


73 


WR 


74 


RD 


75 


CS 


76 


AO 


77 


A1 


78 


A2 


79 


A3 


80 


GND 


81 


VCC 


82 


A4 


83 


A5 


84 


A6 


85 


A7. 


86 


A8 


87 


A9 


88 


AlO 


89 


WKsam 


90 


■Q«i 


91 


DBO 


92 


DBl 


93 


DD2 


94 


DB3 


95 


DB4 


96 


DB5 


97 


DB6 


98 


DB7 


99 


INT 


100 


GND 
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MIDI IMPLEMENTATION 

S-50 MIDI IMPLEMENTATION Version 1.00 Aug. 25 1986 

♦♦♦ S-50 MIDI IMPLEMENTATION *** 

Vers ion 1.00 
■Aug. 25 1986 

1. TRANSMITTED DATA 



Status 


Second 


Third 


Descr i pt i on 






1001 


nnnn 


Okkk 


kkkk 


0000 


0000 


Note OFF 




















kkkkkkk = 


36 - 


■ 96 




1001 


nnnn 


Okkk 


kkkk 


Ovvv 


vvvv 


Note ON 




















kkkkkkk = 


36 - 


96 
















vvvvvvv = 


1 - 


127 




1011 


nnnn 


0000 


0001 


Ovvv 


vvvv 


Modu i at i on 




♦ 1 














vvvvvvv = 


0 


(OFF ) 
















vvvvvvv = 


127 


(ON ) 




1011 


nnnn 


0000 


0111 


Ovvv 


vvvv 


Vo 1 ume 






♦ 1 














vvvvvvv = 


0 - 


127 




1011 


nnnn 


0100 


0000 


0111 


1111 


Hoidi ON 






♦ 1 


1011 


nnnn 


0100 


0000 


0000 


0000 


Holdl OFF 






♦ 1 


1100 


nnnn 


Oppp 


PPPP 






Program Change 




♦ 1. *2 














ppppppp = 


0 - 


127 




1101 


nnnn 


Ovvv 


vvvv 






Channel After 


Touch 


♦ 1 














vvvvvvv = 


0 - 


127 




1110 


nnnn 


Ovvv 


vvvv 


Ovvv 


vvvv 


Pitch Bend 


Change 


♦ 1 


1011 


nnnn 


0111 


1011 


0000 


0000 


ALL NOTES" 


OFF 




♦ 3 


1011 


nnnn 


0111 


1100 


0000 


0000 


OMNi OFF 






* 1 . *4 


1011 


nnnn 


0111 


1111 


0000 


0000 


POLY ON 






* 1 . *4 



Notes : 

♦ 1 Transmitted if the correspond I ng function switch is ON. 

*2 Transmitted when ’Patch Number’ Is changed. Program number 
(ppppppp) correspond i ng to a Patch can be set freely. 

♦3 When the ’^PaTch Number’ is changed, this message is sent. 

*A When power is first applied, these messages are transmitted. 



S-50 



2. RECOGNIZED RECEIVE DATA 



Status Second Third 



1000 nnnn Okkk kkkk Ovvv vvvv 

1001 nnnn Okkk kkkk 0000 0000 



1001 nnnn Okkk kkkk Ovvv vvvv 



1011 nnnn 0000 0001 Ovvv vvvv 



1011 nnnn 0000 0111 Ovvv vvvv 



1011 nnnn 0100 0000 Olxx xxxx 

1011 nnnn 0100 0000 OOxx xxxx 

1100 nnnn Oppp pppp 



1101 nnnn Ovvv vvvv 



1110 nnnn Ovvv vvvv Ovvv vvvv 

1011 nnnn 0111 1011 0000 0000 
1011 nnnn 0111 1100 0000 0000 
1011 nnnn 0111 1101 0000 0000 
1011 nnnn 0111 1110 000m mmmm 
1011 nnnn 0111 1111 0000 0000 



Descr i pt I on 



Note OFF. velocity ignored 
Note OFF 

kkkkkkk =0-127 
Note ON 

kkkkkkk =0-127 
vvvvvvv = 1 - 127 

Modulation *1 

vvvvvvv = 0 - 127 



Volume *1 

vvvvvvv = 0 - 127 

Holdl ON *1 

Holdl OFF *1 

Program Change 

ppppppp =0-127 ♦ 1 . *2 

Channe'l After Touch *1 

vvvvvvv = 0 - 127 

Pitch Bend Change *1 

ALL NOTES OFF 

OMNI OFF *3 

OMNI ON *3 

(MONO ON) *3. *4 

POLY ON *3 



Notes : 

♦1 Received if the corresponding function switch is ON. 

♦2 Recognized when appropriate program number corresponding to a 
Patch is received. 

♦3 Mode Messages (123 - 127) are also recognized as ALL NOTES OFF. 
♦4 MONO ON message is ignored. 
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